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Weaivindicatmg filaoient 



Tlic invention lelaties to a wear-indicatiagfil^^ a brush, 

conqjridng a centtgl axi«^ a care extaiding al^ 
a I^ya having a pre-def8mili«d raastai^ 

period of use dependent oa the lesfataiMje to vroar, and 
5 after said period. 

The invention fiirllMr relates to a brush conjprising a plurality of waar- 
ittdioatiAg filaments, comprising a central axis, a cor© extending along the central axis, said 
core being covened by a having apre-deteonined resistance to wear, said layer wearing 
over a pte-detennhied period of use dependent on Ifae resistance to wear, and exposing at 
10 least a part of the core after said period. 



A filament of the type defined in the opening paragraph is known from GB 
2323026. The known filament is comprised in the brush of a toothbrush and comprises a core 

15 made of a material of one colour, covcaredby a layer of a biodegradable polymer material of 
anoAsr colour. The core is made of a polyamide type Miiich absorbs relatively little water 
yibea the material is m contact with water. When the filaments are used with a cleaning agent 
such as toothpaste, the layer dishrtegrates and mechanically wears offover a controlled 
period of time, exposing the core of a dififerent colour. The exposme of the core is an 

20 indication for the user that the brush has to be replaced by a new one. 

A disadvantage of fte known filament is that the user may continue to use the 
brush after the indication to replace the brush by eacposura of the core. Iii this manner the user 
is ushig a brush which is becoming more and more soiled with bacteria and remainders over 
time, which exposes the user to a hygienio risk. 



25 



It is an object of the invention to provide a wear-indicating filament fia use in 
a brush, which gives a clear mdication that the brush should be replaced and which mitigates 
the risk of the user continuing to use the brush after this indication has been given. 
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To achieve lids object, a wear-indicating element accortJing to the invention is 
cbatacterized in that tlie layer comprises a matedal which absorbs relatively little vmter and 
the core comprises, seen in a cross section, at least two segments in an asymmetric 
anangement along the central axis of the filament which have a mutually dififereot 
5 absorption of water and show a difference in expansion when the lay^has worn and the core 
is exposed to wat^. The layor v^oh covers the core absorbs almost no water during use and 
thus ensures proper functionix^g of the brush. After a certain period of use^ this layer wears 
which causes the core to be ^csed to water during use. When the at leaat two segmeuts of 
the cioss section of the filament become exposed to water^ ihe segments show a difference in 

10 absorption of water and a <^erezice in expm^on resoltiii^s iiom this absorption. The 

dif&zcnce in absorption can lie within the speed at which water is absorbed or the amount in 
vMch it is absorbed. The difference in expansiim causes the filament to bend laterally away 
fiom its central axis, which will be noticed by the usn visually and during use of the brush 
on the teefh. This provides a clear mdication fbat the brush should be replaced, because Ibe 

15 bended filaments ^ve a warning to the user in a visual manner and in a tactile manner. 

It is advantageous vrhtxi a first segment comprises a polyamide chosen fiom a 
group of PA-^» PA-6.6. These materials are suitable to form one of the segments within the 
core, because PA-6 has a relatively high maximum water absorption of 10%, and PA*6.6 of 
8,5%, and both materials expand relatively quickly vib&a they are exposed to water. 

20 It is advantageous when a second segment comprises a polyamide chosen fiom 

a group of PAh5, 10, PA-6.1 1, FA-6. 12. These polyamides have a relatively low water 
absorption and are less strongly affected when they are exposed to water compared with tiie 
PA-group described before. The combination of these two types of material in the core 
provides an advantageous embodiment of the segments which have a mutually different 

25 absorption of water and show a difference in expansion when the layer has worn and tiie core 
Is exposed to water. 

It is advantageous when the layer comprises a material chosen from a group of 
polyester, polyethylene^ polypropylene. These materials absorb practically no water which 
makes them suitable to form the layer which covers the cote and which wears during use. 
30 These materials thus prevent the segments within the core firom coming into contact with 
water during the pre-deteimined period of use of the filament, and ensure a proper 
functioning of tiie filameat in the brush during this period. 

An embodiment of a filament according to the invention is characterized in 
that the layer is formed of two layer parts on an outside surface of the core having mutually 
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differing wear resistances, and the coxe comprises a first (ttd aecood segment of fee same 
xnatBiM which have a mutually different absorption of water and show a difierBuce in 
ejq»ansion vdien a layer part has worn and tij© oor© Is exposed to w^ 
of use iha first layer part wilh the lowest resistance to wear will wear flyst. while the a&sr 

S layer paitst^mtacfc In Aismamier delayer is worn in an asymmetrio manner aloxigtiiB 
central axis. A first segment in the core which is present near the first Uiyei part comes mto 
contsct wifli the water first and absorbs the water which causes expansion of this segment. 
The other s^ment has not yet been exposed to any water, which causes amntoal difference 
In esKpansion of flie two segmeiits, which makes ihe filament bend 

An embodimeiitofa filament acconUng to the invention is 
chaiaoterized in that fbe li^w and at least one of &e segmente have rautaally different 
colours. This fUrflier enhances the visual hidicati on to ibe user that the brush should be 
replaced. 

According to the invention, a brush of flie type as defined In the opening 
15 paragraph is characterized to that flie wear-indicating filaments comprise filaments according 
to the invention. In finther embodiments of a brush according to the idvention, ttie brush 
comprises a bmshfiir a personal care appliance chosen from a grotqi of too&bmdies and 
cosmetio brushes, or a brush chosen fiom a group of fioor care brushes, paint brushes, and 
industrial brushes. The wear-indicating filaments according to ihe inventioi can be 
20 advantageously applied in various Idnds of brushes. 



The invention will be described in more detail hereinafier with reference to tbe 
drawings, in which 

25 Fig, I shows a side view of a brush with filaments according to a first 

embodim/^t of tibe inv^tion. 

Fig. 2 shows a cross section of a filament taken on the line II-H in Figure 1, 

Fig. 3 shows the filament according to the invention in a bended state, 

Fig. 4 shows a cross section of a second embodiment of a filament according 

30 to file inveolioii, and 

Fig. 5 shows a cross section of a thud embodiment of a filament according to 

the invention. 
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Figure 1 shows a brush 1 comprising a pluralily of weat-indicating filaments 2 
according to the mvenlion. Each filament 2 comprises a core 3 which extends along a central 
axis 5 and which is covered by a layer 4 which has a ptedetcmiined resistance to wear. Said 
layer 4 wears over a pre-^et^mii^ period of use dependent on the resistance to wear, and 

5 after said period at least a part of the core 3 is escposed^ The layer 4 comprises a material 
which absorbs letatiyely little water and the core 3 comprises, seen in a cross section A along 
the line JI-II in Figure 1, at least two segmeoits 3 32 m an asymmetric axrangem^ along 
the central axis 5 of Ihe jSlament 2^ as can be sem in Figure 2. The segments 31, 32 have a 
mutually dif&xent abSQxpHon of water and show a dififeience in i^ansion v^ea the layer 4 

10 has worn and 'die core 3 is exposed to water. Because of the dlfiTerence in expansion between 
the segments 3 1 and 32 the fUament 2 bends as shown in Figure 3 . The bended filaments in 
the brush 1 are a clear indicadon for the us^ that the brash 1^ to be replaced for a new one. 

In this embodiment Ifae first segmrait 3 1 comprises a polyamide of type PA-6, 
and the second segment 32 comprises a polyamide of type PA-6.12. PA-6 has a relatively 

15 high water aibsoiption of 10%, and expands relatively quickly when expo^d to 

water. This material thus can be advantageously used for tiie foist segmrat in a tilam^ 
according to the invendon, PA-6.12 has a relatively low wafer absoipffion and ejqiands less 
and slower when exposed to water compared wilii Ihe PA-6 type polyamide as desf^bed 
before. The combination of these two types of polyamide material In the core provides an 

20 advantageous embodim^t of ths segments. It is noted that other combinafioais of polyamide 
or different materials may be used fox the segments^ a$ long as the segments 31, 32 ate made 
of materials having a mufcmally different absorption of water and showing a (Hfference in 
expansion when the layer 4 has worn and the core 3 is exposed to water. For example, the 
segments may also comprise PA-6.6 andPA-6-10 jrespectively. 

25 In this embodiment the layer comprises polyester* It is noted that the layer 

may also comprise polyethylene or polypropylene, but also any other known material, as long 
as it is comprises a material which absorbs relatively litde water. One of the segments may 
for example also be made out of die same material as the layer. 

Figure 4 shows a cross section of a second embodiment of a filament 2' 

30 according to the invention^ in which the core 3' oompriseg, seen in a cross section, three 
segments 31', 32', 33' in an asymmetric arrangement along the central axis of the filament, 
which have a mutually different absorption of water and show a difference in expansion 
when the layer has worn and the core is exposed to water. These segments may also comprise 
combinadons of polyamide or other materials, as long as the segments 3 1\ 32\ 33' are made 
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«f materials having a mutually different absorption of wat^r and showidfi a dl:^rence ii 
«5.ansion i?*en fte laj^ 4- has worn and tiie 

more than tiuree segments may be comprised in the eoia of a ftfa^ bcc ording to ttio 

invention. M this embodinun^ the layer 4- and the segment 3 1 ' have mutually different 

5 coloms. The vi^aring of the filament is &rlber supported visually by tbe fediug colour of the 

I^er 4', andlbe colom: of the first segment 31' becoming visible through flie worn layer. 

When the layer has wom cooQdetely and the first segment 3 1' is visible, this provides an 

extra indication ^at the biu^ should be replaced, next to the bending of the filament caused 

by the segm«rt materials having amutuaUy different absorption of vvater and showing a 

10 di£^^ in expansion when the layer 4' has wom and the core 3' is exposed to water. 

Fignie 5 shows a cross section of a fliird embodiment of a filament 2" 

acccadmg to the ravention, hi which ihc layer 4" is foiraed of two layer parts 41 » 42 on an 

outside snr&ce 43 of the core 3 havhig mutually differing wear resistances, and the core 3 

comprises a first and second segment 31". 32" offhe same material ^;rflioh have a mutually 

15 <afferentabsoipidonofwaterandshowadifiference in expansion whenalayerpart 41 has 
wom and the core is exposed to water. In this embodiment the first layer part 41 has the 

lowestreslstance to wear which resistance is chosen to expire atthe end of theperiod hi 
which the brush can be used without hygienic risk. When this preferred period of use has 
ended, the first layer part 41 has wom and the first segment 3 1" of the core 3, which is 
20 present directly beneath the first layer part 41. gets ejqjosed to water. This segment31« 
absorbs the water quicker and thus eiqtands <iui6ker than the second segment 32", which 
causes the filamaat 2" to bend. 

It is observed that the brash 1 may comprises a brush for a personal care 
appliance such as an electrical toothbrush, or a fecial cleaning device. The brush may 
however also comprise a brash chosen from a group of floor care brushes, paint brushes, and 
industrial brushes. 



25 
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CLAIMS: 



1 . A vrear-indicatuig filamsnt for use in a hmsla, eompnsuig: 
a cennal axis, 

a ooie exteading along Hie central axis, 

said core being covered by a layer having a pre-detemJned redstance to wear, 
5 _ said layer wealing over a pre-detemiined period cfusedepeadent on liie 

leaistaace to wear, and exposing at least a part of the core after s^d period, 
charactaized in tliat the layer comprises a material which absorbs relatively litfle wator and 
flie core comprises, seen in a <aross section, at least two segmeaats in an asymmenio 
ammganent along the central axis of the filament, ^ch have a mutually diffeccait 
10 absoq)ti<» of water and show a difftetfimoc in e:q)ansiott when the layer has worn and the core 
isoqiosedtowater. 

2. A wear-indiQfttiwg filament as claimed in Claim 1 . chaiacterized in that a first 
segmesit conq>rises a polyamide chosen &om a groiq) of PA-6, PA-6.6. 

15 

3. A weaiviiulicafiiig filament as claimed in Claim 1, characterized in that a 
second segment comprises a polyamide chosen ftem a seovp of PA-6.10, PA-6.11, PA-6. 12. 

4. A wear-indicating filament as daimed in Claim l,chaiactori2x»l in that the 
20 layer comprises a material chosen fi»m a gpoiq) of polyester, polydfaylcne^ polypropylene. 

5. A wear-ituficathi^ filament as claiined in Claim 1, characterized in 

layer is formed of two layer parts on an out^ smfiioe of the core having mutually differing 
wear resistances, and the cote comprises a ftcst sad second segment of the same matexial 
25 whi(& have a mutually di£^«nt abscaption of water and show a diffeceoce in eicpansion 
■wheal a layer part has worn and the core is exposed to water. 
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6. A wear-indicating filament as claimed in any of the preceding Claims, 

c]baracteri2:ed in that the layer and si. least oiie of the segmente tiave mutually dlfifer^t 
colours. 



5 7. A brush comprising a pliirality of wear-tadicating filaments, comprijsmg: 

a longitudinally extending core of a first material^ 
said core being covered by a layer of a second material having a 
predetermined resistance to wear, 

said layer wearing off the core over a pre-detarmined period of use depend^t 
10 on the resistance to wear, and esiposing at least a part of the core after said 

penod, 

cbaracferizBd in that &e wear-indicattog filamenl:^ comprise filaments according to axQr of the 
preceding Claims. 



15 8. A brush as claimed in Claim 9, cbaiacter^ 

brush for a personal care ^pliance chosen fixim a group of toothbrushes and cosmetic 
brushes, or a brush chosen from a group of floor care brushes, paint brushes, and industrial 
bru^bes« 



m^ury'CsePQC. xh'^oJ^^ i-nxt-xro uxr ni- toa w 
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ABSTHACT: 



ThQ inve(titic3m relates to a wear-indicating filament for use in a brush, 
comprising a central axis^ a core extending along the central axis, said core being covered by 
a layer having a pre-determined resistance to vi&ax^ said layer weazing over a pre-detennined 
period of use dependent on the tesistance to wear, and exposing at least a pact of Hie core 
5 afl:er said peiriod. The layer conipdses a material i^ch absoxbs relatively litde water and fhe 
core comprises, seenina eiioss section, at least tsvo segments in an asymmetric arcangemeot 
along the centi:al axis of tlie filament iwhich have a mutually ^fifeient absorption of water 
and show a dtff^ience in expansion whenlixe layer has worn and Hie core is exposed to water* 
When the at least two segments of the cross section of Ihe filam^t become exposed to water^ 
10 the sc^gments show a dififnesice in absoiption of wat^ and a difl^rence in expansion resulting 
£:om this absoiption. The difierence in expansion causes the filament to bend, wfazch will be 
noticed by the user visually and during use of ihe bmsh on the teeth. This provides a clear 
indicati(»iiiiat the brush should be r^Iaced, because the bended filaments give a warning to 
the ua<^ in a visual manner and in a tactile nrnnner. 

15 
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